

jiąJt ljLq $ 1 x ^1 ^ La \ - \ 

3 j-oJtil JaJa^łI! 4 ?r!^J c LgJL^- o!j!y ili ^-1 J Lg-lg-?r!j^«! J ^P.i 3 ^ fi-lp oL) J oVj!~^J J d^lp 4 >r!y 

^jL*J yrl3! 4?r!y j c4JL*x/» 4P-!jj Jjl?ljL« 3 4jyjl ^y2j\^2s>- ^jL^J £y!3>! 4?r!jJ j .wbJj*- j^»P ^.LiJ^ J** 3 U '^ 2 -^ jW^ 1 ^ 0*^jL^J 

J Oj^P^! o!jJU» jJUxl! (3 ^JjC-^A j j^]aj ^jP oVjL^J ^lii! ^1 !p 4 j>r!y j c^jj j 3 i L 5 ^ (JJ-v^>łJJ Jj-bM 6y?xl* ^ 11 X 3 ^ ól 33 3 U '^ 2 -^ ^jP 

oj-& 3 ^ 4 jL?r*^U j cL« jj» 3 ^ iij^>tiJ! 2 jL?- (3 4 j!-Lx/» j 4 x?*łLx! j jJj<Jl o!y i^p-JuS^ 4 JL»*S 3 j yp o^jL^J <_£jSCw^til JjIaJI 4 >r!y dUAS" 

!_£-Jp JjJi 2 ^ 3 "^ LS^ J ^ cj y!y 3 -! Lg-*®!j-C. 4 JaJ y J j-v^bj<Jl 0 j _4 4 ^>lp oULj Jp!y ^y>r jJ 4 >r! 3 ~! J g jaj lwb»r jbtSsJ! !_&j\P J O^jl-^A! 

.(Geographic Information System) . M>M oU3*1' ^ l*-3>& o^ 3 > lUj t (Spatial Data) 

^!jUX*»V 4*®! j Jor £®' y*. 4 ^ 2 ^j jll oljLJl JJl^j ^yz> y- j ‘bĄ '-*-' 9 j 3 3 *^' ^ip LxL»! 4*3 i yA -!!/ 9 jJjtil ^ ja * jj 

, 4 ***»ll/« Cb!j!y ili^-l 3 fi 4 *^=®! d ->!3 CbL 9 3 Jt/# 


^[^ 2 s>~ s ^\ y*L>s3ij jL^Łi^^yi JlL* (Data Base) <*1 jUL3i jpi ^ 3^^ fi-^^ti^ oiJLajJi 4*3 !oL«jjjtii ^jgj jJ 3 

4Pj-o^t l3l 4 * 3 !oUjJjtil 3gjJ '^jtxj| Jjp jLxpV^ 3 j, JsjI fi3^J Jjy^il 3 ,} 

4*A-j^ 3 4 aIi?»c 1I 4*^>j3l d-^l^re-C. 4*^?l3-l C^L«^istilj d->UL*J! \_stXxi \ yS^Li^a ^J3- ^j^i-^J-^l ^1 j. 3^1 4j2-^l^JP łX*^o ojI 

, olfi^-* ^!j>łLv-! 



, 3^1 c^bLl 31 ol£ll J 


GIS 


THE RE/a WORLD 


j jL^ołl^^! 013-®^ Oy. oUjJjtil ^-JaJ jlxp j 

JJUdij sjpLiAi 4j^i £* (Data Base) oUU! jpi jL (Query) 

t 4jj3rl jj*^2]lj 4 ^pU*^J| jj-v^J -IajI ^jj» 4*3l jjts>r oULJ 4 j j^2. Jl j 

4j>-ll® j oUjJjtil *, JaJ ^jP 4*3loUjJjtil ^Ja.) 3^ L5^J 

ljLo-j 4*^?l3-l j 4^btjl c^Ia**! 2 -^! 

jl^ŁAj^yi ^^Jl bl3 3 fij-v^L*-^ oljwL>s3l \ 3lii! 3^*^^ 

JT c!! e^^)!jSsJ! ^ c 4 *p!j^! j!b\A\ ^3^" j'c-A-^3^ c 

, JifLiA! ^y> U J^P JP Uj^„ U. 3!3^r' ^J! 3 ^ 

oJbJb>r dLij^ ^5j-* J->3! 4i3Li^i L^-^yii! j' (^3^' L5^J 

j! JjJj*- 34p!jJ (^wv*>Lj 4j y ^jJ j! 4)jl3r ^j3 

1 ^-oj 4 ęLwif^y! bSj& JT c_j^ j! 3i! fijl«3 („33^! 4^*-i* f _3 p ^^! 

J ^ J- 4 ^' 



T*KE AdlOf'! I 


oJL^-!J C-j!jLj oJpli 3 ^2 J ^ 3 33 Oii ~^!3' ( X (J^^O 

.Sjii^ti! o!j! jJLS! il^-1 <3 ^3!3*3-! oL«3-^^ 3^ 3^^ 


^I ji-ąJl ljLq ^IxaS 1 ^al AąI^JI t- > 

oLv 2 -v 2 j>ti]!j oVl^-! 3 ^3^y3r' <«i' , l'*3*1! ^jąJ 3 ! 4j*-!3-1 Oj3^ 

oj!^!j oL«!Jj>s-i^! ^ 3 ^ j 3 'j-««*l Ja 32 j>s-x]! 3 ^® ^A-b^tl! 

jiic 33 !y«-l-! oi« 3 * 1 ! 33 ^"j ^ 3 ^ : ~ < 3 ^" u jp j yi! 3 ! 

, 4*j^! o! jJla}\j 

, 4*i-s^ 3 ^ j aJ^I' oULJ^ (3ri l 2 ^3' ^3i^3| ~ ^ 


Y * * Y — SyfeLsl! ? y ^jU^l 3 -®!^^! j 1 ^3*^^ diL®3 *_a1! 3^ m 4 !■ ^3*<>—ii-®3x>iH 3^4] ^^3^' ^ajyol! 3 

































, j j, oUlJl oULl? a-ip Jl^LjcJI ^ 1 p djJ-iJl ~ Y 

, SjjiiJi - r 

, oljl jJd\ j A**Ol! - i 


. (Software) g^ijJi -1 
. (People) - i 


jŁail UjLa »Łua]l ąOaj UjU qLa V 1 - ) 

\ i^a OUjS^a <L«3' (jlydrl OUjL<ll ?l!ij j jSśsa 

.(Hardware) oTśn - ^ 
. (Graphical & attribute Data)ouUi - r 
. (Procedurę) jJt - ® 



caIa^ l*il t : cjU( v J^p) 


■ (Hardware) oTśh t-r-> 

jAJi a-1p (_£ uJl jJC aIa^1jp» (3 ^j g . jl 

^jl ^1 p A-jl^jt^-l oU^l*il 0-.I ji 0*^1 i ^UślJI 

(Main Frame) p a-—U-i oUjip ^ łUj 7 ;^\]i 
(P ersonal Computer) \^^S\ oL.U-1 j; as^uJi 

apj^s£ ^ i;jSC aSCł 3 j' yi£. JUp-^I 3 jl jjSC, c^-iJl 

^lp jll -b.A^- SJ-g_?rl i JL?r l*L& C4 -o^2->ł^ oL"l> 

^lp AJLjt/« Jajjj JjwL>eJi] ^wL>ł1^«J J (GPS) Jp’j}!\ £*J 9ajJ 



Ł>* J! (2^ <3^ U J^) 

, Lgjt/# <■ “j1 a.jo\\ 


. (Software) yijJi r- r- \ 

^JlJL^- j t Aa^U-I t^^Uo^lJ Ol<LŚIol«jijtil ^2J £ł/#I jJ j3jj 

oUjJjtil ^ ^ł/#I ji (3 a^O oLij , <LśloUjijtil Jp jpj 

j ^J-^J A^ioUjJjtil ^j olA^il 

ó jśiź j, j (JL^j^I 2ijg^i Sb 15^ (GUI) 

, ^ A;ęA>»Lv«V^ O- 1 U ^^1.1 AP^-o^- 

B <liiydri jl j)ł OULJJ jjjAs) Ołjil q 

. (Relational Database) ouJi apIjś q 

. Jp J JwybtJł J CU?sJl Ołjił q 

B ^UjJł £0 Jwold! (GUI) 51^) J-Jaj q 

jo (Topological Relationships) IJUjI oiś^p ołq 

B^jłyJri OUjlail ^UśJ j*p\& 





















j OUlJl Jb^b y> yS SJjó ^o»*J JjLaj j OljA q 

. (Multi- User Management) ŁJip h\*śj j *b*tj cij J 


■ (Graphical & attribute Data) obUi r- r- > 

“ | 431 yA-1 oLajJjtil ^Jaj y>-b oL>L3l ^^jsj 431yAl objJjtll ^ Ą oli^S\a ^J&l obLJl j 

, 4 ^]gJij l^-Ljlc ^SŚ_c a-^ą 1 ? j^?Llp ( ^ r p obu^g-^i j JjIaAi obij j y« 3 ij j ! (Tabular Data) 43 -^j c. jULj 
C 4^.c-l:,/gii jLo^i^l jj-v^ j 4 4jjgL-1 j j-c2.ll ^ja ^S\-C j 4jy^Ja il y^C ^Jl a 31 yAl cljLjLOl y^-AJ j : (Spatial Data) <LjL^1a CaIjLj 

as U a^I' JjLbM oULjj a 3'A^' ^bUi jj. (Arial Photos, Satellite Images, Digital Maps). A^syi JaJiyU 3 


.obLOl ^ja L&0y* jl LJli ^jSLc 

■ (People) ^bu>Sh £-r-> 

O^^L^Ś-JUa l g ^ Ą1 jgĄg 1 jA 1 J ^Ljilil Ojbb 0J-^jĄ yjAJl A^ ć) jAj C3lA lij fi .3 jA^- <L«3 Li 431yArl AgLajJjtil ^JśJ Lgr jJjJ^śj (j| 

S-ta) (j 4j j^«Aj>ł1c*o yjAJl s-Vj-& (J,l c^lAOl 0jjjjgj j jj^wo~y2j ^jjAJI ya 43lA^ objixa ^aAgAll^a ^jAlj , ^SljJl 

, 4^ajOl y^LoP-l 


■ (Procedurę) Jju jli o- r- > 

a,/g^>ŁiLl aJ^jJ! oLajL«Alj ^iL»3l ^Jl y<^P w ^'lAJ f“ 1' sA^ aj^>- ^Lal yp- ( J^*j 3A-II jj& ^grLJl 31 A”^"! •aU jl*ll ^Ljij jj 
objijtil y* j-ojJl jl ^>;.jJjjj^l jl ^Liil JlL» ę jJjw 4^13-1 (^JjjU^ jJl a»JLJL?>łi 1 I ^L^jJJ JlSŃJ 

(Network oISLaJU j^p jt 6 oLUi y aTUj (Quality Control) ^ jU\ Jj s l-j /\ <. *j\^\ 

.uL^cii oU~kJi ^\ aJlU 3 i jjl -y ujj> jt t Analysis) 


jxąil Lliba $ 1 xa 1 \ ^Uaj J^u uŁą£ £- ) 

3 "lsi aiJUasl! (Thematic Maps) 0^ jAlil oLaąJsJI 4Pj-o^t A1J& 3 ^ L*Jl y£* ob jlxil yy>rJj 3^jlxil ^UśJ 

Li ^Jl "Ąo J| C”jj £>^)y':\\ ya l^.Jj ^5>rjliLl Ljtil 0*^L^Ś-A^« AjAjJ| 3 ^ 4";A' dJljI J 6 3 ^jLp J aA^^J bjyp 

, ^jSŚJl L> Al 5 j jaJ -^yy: Ai oAixil olL)giil j 4^jJl oL3-^ y^LAjr. 4i*>Lp 

L5 ŻI jjłąII U £- ^ 

o LAnJJ 4 j^^^ŚJ l c 4^iLjtil oLWVI 4^^*^ jl <J^jgJl Jg ę-ijjj j-vgj c3j^jc« 3 ^A^ y* ^i (-£ A^~ A^"^ 01 

. ^jLa A (Census - trada - name - postał cod ) y oi>p jł. y c j^i ł?u>^i f is jSfi y 


Raster & Vector t- £- > 

j,aa ^ (Yector) <. (Yector & Raster) u» v'A^' ę}^ cy ^ aj'A^' oU 


, (x,y) oLa j} y» 4pdjj-yg 3 A^A~j ^ ^ obcL^iij c Jgy^gOij ^ ALaOb 4 ^ 13-1 ouyi*ii 

< yp L^jjyA (jAA. jLi^/l jOuO y^a Ay^iL-i (^j^ygj Lal . (x,y) Ag-lj ^jlAg-b LgJLiiC Ag -1 j aĄ a• < ĄAygj C^^'- A^ ^Ac-Os^j j- 4 0 | 

, CaLA^ lil ( j^a yjca ^lj 3 LgJjyA ^ylc jUV' 3'j- 4 J 4^AA*Jl jigLil y^a ( ) y_3Vl ^Aj<li 4 _j^*31j j, IłaOI oLoJ y y» 4Pj-o^t 4XJ& 






jl 4.C 4j^lll ^jj Jl« j\Jtljl 4-«jl.2 <_Jł-v^J 3 -LuL# 4J^-^ oLtJl ęLJ^I <_jł-v2j 3 ^»Jj>s_L^o (\^0CtOr) j-C Ó| 

, d^*-L^- Am**j o jśs 3 ^- I^LJmJ' 

ij*!>i^-i apj-o^t (Raster) &jy-p ójśii> j , ( j^ 2 jL ¥ 2 ^-i ji 3 iaA aI^p- ^ (R^aster) j.c ^p l«i 

, d^j ^ 4_>-4^2j^>- cj"^" 



8ASTBR 


TArrain 



.**~W <3 *W^i 3 (Yector) (Raster) ^ ^ os ijUJi ( o jso.) 


3f oUjijtil ^UśJj , c-J^*Pj olj-jf 2j JisJ j ou^uii (Vector) j (Raster) u* j 

^JlSIj *^“' 9 ś~ ^JlSi ^»Lp 4?rj jjjSo: (R^aster) 3 0 ULJ 1 oLaL»j , ^j^prój-ojJi ^Jl^LjcJi ^'^"-".1 e^j-b^-i 

, 2 j j-lJi J^ji ^>ł]J Sjwijjłiii djj ^2 Ji (3 4?r jj j g j^j ^Ji j (^^ctor) 4 -^- jli c. jUlji o Lali ^ljliIj l^Jj 3 

( ) oL?-Lw^« jl _L?^2 j>- djj^a (3 ^ 0 ’ ojj-*2 j L^jjjj ^SŃ_c (\^ect0r) 4_^->rjA.I c. jIjLJIj 

, 3 L^uw^Jt) 1 3 Lowi^»v\jSj 3 ^ ó^sC; jf (Vector) oUU 3 d^^>r^ll 4 a?t^ d^ULoJJ (JljL<»>S^^ 


! 3 y>rij-^ 3^ JL> L<>^j 



































(Vector) ouy 

(Raster) ouu 

b aJIP 4J\Śj> 

B AJlS3,l 4ijJ 1 J 

( JJf A*-*> ) d jf^p Olila 

(jj^ ) Ob O ULU 

B^ujSn 4 aj13 j <ujj^ ^ ur 

a jJixa ^lkXpl IaS^ i ^ 

■cż 9 ^ 


lcr oL)l jfi cfej* Aa^3 J^O 

-cr oLjl ja ^U)i ^llaiAJ <u-^3 ja 

■ jAiJl AJlP ^Jaij aJIP L^-jJj^SCj llfltj 

ajjuJl <Uij *ja C^J ^Jajj 4wSibx^a L?-j)j^Śj' cJHłj 

Jcw cij^iaJł Ołi Ol^JaJl <j 

.OUjSl' Sjblj Jdł^lł j OUa^-ł Ł 3 'jaaJ) 

JiwJl j $.L^>*ib 4^li-ł OlŁJaJl j 

J j OlPłjjJł ^1 jj! j ^Lil j jPa Ufi^-1 JbŁo 

b . 


(Yector) j (Raster) c&r*j* ^ oU ^'r &- * 0 ^ 0 Jj-^r) 


jŁą LjLa ^ua ^Uaj fLL Ljj ^Sa^ Q- ) 

(Real World Objects) jaII ajUj£aj <1 ^aj ^Uj jjj^L <jc. jll sI£1^a j& ajś! diULu jS ^ 

4jt_nla]l ^ Al ajdAAll ^ajL^aiJl CllU j^aII aAA ja (Jj£a (j£ ę-UacJ ClAj j£a! 1 S,i& (jjj iajjj AjIjIjjII CllUj3bt]| ^il AiljJaV^-J 

ciAaj1xa ^Uój ę-Lijl ajIac. j tAjśl ciAaj!xa 1I ^Jaj ja s^lilaiVl ^)aaj Iaa <J£j jll (Behaviors) 

Jaliill ^3 l& jL^alaJ (j£aJ J (J^I^)a]1 ^ja ^)AJ 

(Data Collection) ouUi ^ )- o-) 

ÓjŚŚj <jl 3?jJlą 4^jLv2j>-*y^ oULJl j 4j j3rl jjy2.ilj 4*plJL^a.ii jj-v^J ji^-b j-?rJ-^ ol«jJjtil ^»IJj>łLv«I j* j\j*^r\ oUjJjtil j^SsJ*. 

Jj>r oIp j-b?ji.1 yśj\ oL»jJjtil ^Ijij j^S\_cj c oUlJl l^Uj j^j 25^2i*^lp 

ja oUbJl J (3^oUjJjtil ^UśJ ^Je>-b j-5i (3 ( Jl^L*JI j-& oULJl £jś^ J L5^ 

, 4jjljail oUL3l wbJj>t3 2 jł1£>ł1I oIpj-*/ 3 jA.1 j^j olS*^bdl ■ i-L?r i jąs r j c^3j 


(Data Input) y- o- \ 

4-Jj^ Jajł j>- l ^y> c^ULJl ^jj j^- ó| ■ ‘ ■ u 1 •. 4 cjULJI ^jj(3' J ^®(3 cjULJI J-3 

. (Digitizing) ^Jej^li l^Ia jlk. oUL. 































<j^kil 


^-k,l bp- jj jkśj fijckJl obf-jj-dil 3 dJk j LSkU y jl <k-gij fijj& ^»bJbl cLujkl 3^k^ O U jkil pijali ^jSsJT j 

oUU Jjyt ^Sk ur c (Digitizer) ^k Jj^i s>prf ^Lb^b ^ jjJi Jjj^i ckkk sjkki ju^Sfi uf, (Scanning)^^ 
b?J <• (Data Conversion Tools) v'k^' oUjkii kkk ^i~b^-b (GIS) Ji (CAD) kj-^ 5 ^ 

oUjkil fik ki oj-jcbp kk»b" f b-^j bkJ ^bbJl k-kkj oLłjł k-Jk <Jj_v^U-l ^SŚ-C oblkl ^1 jjl ^k** ck-bdl j^ł*JI 

■ ci'k^' 

(Data Manipuiation) aA-uli r- *- \ 

okjiil A-jik-k ^Ujkil ! d)J jJ <Jld» .flkJJ <L»j*)U -^-y^S U aJLj^ k (J-bJ jl cJjd jl (J,| ^bk- 3^kk! ^Ujkil fbkJ A^-y^pdl obbdl jjl jl 

CL^y» ^Jj j^t-bl I j_& jjS\J Jj J C flkJU <L»J*)U ASjJlJ ki y» 4s>rj2 bkjd y» JjV oU jkil fi j_& f Jpslld)’ jl Jdb Akld ( j^*pbiLC. ^lp 

■ cjfk^"' Jk>kb (j^U 1 ^Jb jjS\j jl ki® k 5 

(Vector) j (Raster) djj-^ki 3 cdik $.1 y* k_pi jji kk>Ł£. obbdi ^Jj-bj 3 dpu*j oi jd Akf k-ki ^u jkil ^ k kr ji jkśj j 

, 4^«j*>bll jk obbJl ^ ^yskkl j bg-k-k j obbdl Jk>k A^fkl 5jj„,kl ki Jj-v^ji5 dik j 


(Data integration) ouUi J*i& i- o- ^ 

j)j^k jl k^ - ' ^Ujikl ^bkg eAii Ł 3k^Ujjl oUjkil ^SkJs! y» 3^k^”^ oUjkil ^»lk 

4^U-i obbJi apI k j k^ - ' oUjkii ^k u?rjJ jj^Śj ^»ijj>sjc^bj t oijok^ kk” $-UJ cfk^j Ajikski kjik^"^ ćr 4 k cy* 

(jyt^ JUt 3 b^lJj>sJC^I cljUok Jj-^- k>b^bj objk^ ^*bk 3 d k*^ { —^ > j fiU^U^- y» Ajli *^bi« fik.^ j-k 

■ 3^k^"' ^Ujkil ^»bk (J*^b>- b&Jj-b^- ^Sk aJUJI ®kl olij-^2J oli k^Uil jli kkj Ajik-^ ( Jk 3 j 


(Data Projection and scaling completeness) oU?u^Slij -c^y ©- ®- > 

^Jl oUjkil 4_al! yj* l)j^Śj jl ^jk-C ^>- kk-bt^ 3^k^"^ cbUjkil ^»lk Ajjk^- (Jlk-»llj ^^jlkC. kj| y^-\ ^IJj>sJL>jI <j| 

■ 3k^ - ' <*^ujkil ^bk 3 ax-<»^t u^» k-ki-b i ^ ^_.j-jjj k-kk (*^b c_k= kkjJi oblki ( Jk^“ j cb-kij>- doti^ 

(_£jk^il JSCkl ji $-^>r J J-^ kbk^b ^j^2.kij 3kjk^' diii) klkxVI cb y*^ 9 y& ^p 1 cb^ ( j/ 2 -^U^>. ^j&| j 

, ob&kr^l jl ob?-Ukl jl (Jl^k^l jl .fikjtAi ob&jdj ójwb- l)j^ 4i jj 


3 aJ| jJl c3jkl aJ c^kl ^jjdl jLi>-l a 3^k^ - ' ^Ujkil ^k-> Jk 1 -b^ i], ak^i^t ( j^I jkl dik 3kb d?-lj klk»| ^jj -brjj *yj 

^»bk Aj^tlJLlk.1 objkil Ai^ Cb-^ 4 k-Jk ^-b*sJ0 d^wp- d jk^ k°^' Oli Cdlk jlj wLkkl jj- 4 kl-P Aj?rj^ oli Ajk^" J ‘b ^jA^bbl ( jkkl 
Ap*^kl ^buVI Oli ĆT 4 oUjkil ( JkJ kkbj J j-*> ^bkl dp“J ckjlJ u< ^’ ci cbk^U-^l Jj>-I klk>»VlJ ■ 31 kk ^Ujkil 






JJ t 4*Ś1jit^rl kjljiM (3 oll?lJL»Vl 4 jłL^ jJ ijJl ^Jj>łO*J 01 ^jSsjT J C jJ^**kvJl 4-0L0 ^} jl J) J J-^l $-1 ^jjJ-JtJ oli 41 j ^} 

. ^l.~L>o«>»V 0^^-j klJOO Ol l0^>~ oj ll?!JL>>VI ^1 ^jj*yi dwL& JT ^Ip o<-L>- 1 ^Jl ^ji2j^3-1 

^iSsol ^k*j Ji oLaL^^I 433 (3 -akip^l ^j^-C <_£ jJl 3?lJLxVlj <LłL?1>- oj!-?- 0*^« ^k*j 31 J^-OJl ^1 p kl-^i (_£3Jl 3 ?ULxV 1 Oli (Jlio5^j 

fi Ais 0?lJLxVl ^j-i 015^ 1 j 1 fiji^lil kjl J^~\ ^y» l_ftjAv2-^ O^^j OŚloUjijtil ^Jaj 3 o. jULJI ^ Ja*.^j , ^bjVl ^1 p ^ l-^-kJ 4 JLjł>- 

4jjJlx>tll J?1JL»V1 i JLO j 1j&j^L^« JaJlj^-1 j oUOJl oJJIj ^jJjj ^Jl <Lśl^*33 oUjl*il ^ » ^»1 jł j Oli 0JJ3J j sjajji^-1 

, A?-0?1JL3 j fiJj>- jj* oULj fiwlpli ^} 




^jSh jk-J 4 iJbxil olfclW>U SJkal ( A j£*) 


(Data Collection Sources) Ubt yu* ^ oujJUii Ja^ i- «- ^ 

jj-sklj L« 4.a,U:^ 3 jlk«Vl >kjJL^ JoUjJjtll Jajj li} 

Lpr jJ^ 3rlj 4j^llO 4~*2l3~l <lJjA^l oULwJl ^y2*J 4-ikoJJ 4 j jJ^l 
fi ói 4j>- jlall OjIpI jjJl ^1 jJl AjA^- ^^Lkl 4jli (J jAl okLsrl J 

fi Ojis 4j j^»Ju t_3 jJl 0*3 jJl J filkl oLk (J,} O^oJl) 

^jJl 31 j A^rl OjL« jkil ^lkJ 4JoJl 03j 3 J (J-^lkl 

^^SsJT fiJjJjtil 1_A j j^2j j^Okl OłI^ OUjkll ^»Jj>sJOo Ol ^k'-".l 

O^ljLJl jJ-yk o)1 Ojklo?-VIJ . (Jk^-oll 10j& ę.\j^r[ 3 Ol 

jjl^l 3 ólSŃil ^J,} fijUVl 0 ^^J Ł ^jłIi^łII ojULJI ^^5^0*1 



k. tiUi ;him 
J,SU;S 3 5*i?Łi 
i. 177 ii tisdaii 1 
4. n^4f flWM 
1 łTi.ZS 6362 ł 2 ; 


ę^ii^riidłł! 


■£ltc.':1t Imnc 5 








































jf JLp oLflJb^l jp jod (x,y,z) O^Ul 

^1 ^1 ^Uaj Jo <3^-1 jl Jp ydlj Jjjail Uj]a>- ^jP jyoJ <y y>-\ 

^Ip 4jlSs^« -\j_U- jod* j-v 2-LP (_£l l)| , ló^jsij yLil |t-*5yil jl 

Jjjjtilj, <Lśl y3rl oL»jJjtil ^,U (3 4j d^UV^ ^jSCc ^J 9 ** 

+ jgJ L^IUuj ć)l < yCc j <LJjVI oULJl oli y^^<»^Jl oj^jU 
oL^-^ilj £ł/#!jJ! z^S 'j 4J2U^ <Lśl y^-l oUjl*il 

,4^UL! 

JO 4aU>ł 1| U?“UAl I J (_£jJJ r /3"h J “yjup jJl oUUll Jplji j 4 ,pl :./g ii jUAI jJ-V^ J -Ulyb|j oUUJl jjl <_aJO^ ijJJS J 

. £i.(GPS, Total Station) 


(Data Modeling) ouUi a^JLi v- o- ^ 

juLJl (J jO? U>j*X£ Lsj jl Ó3y« ^-£3 j^» U^C aJ (lYtodd) ji sU ^ jSlj-M $lTt£ Ju>P jA 4^-*uJ|j ^j.*g.g.ll 
OUjIaII ^Ig;; <LaU^“I 4Jl^il .APlyi)l lg*3 U» dpiyiJlj OljJa^-l ^ 4 P-j^jsŁ ( jP SjLp ^yj^Jl łJjŁ ójSyj c U JgUJ ^ 4^Uił 4 UJUU.I 
jl j^jUll Jo <U*co 4 Jł*>Ijj <UjOxil j^>Lil AjOx£j ^jaj ^Obj ^yyż Ju>P JlO^j ( Ol^OJl JU£ Jo ) AJlyfci-l 
d$j?r jll jlia^Sfl dU» OL«y Jo djbcdl 4.JuJaJl y&ljlaJb JsJI yM Jajj h ywall ja i5l Jjf- JL^-^fl J&o, jc jJl j»L*3l jl OLfiJiwwJ,l 
OuJaJl jJŁl j]aJl AJl^il Jajł j^~\ Jsjj 4jły^l O U jAaII ^llaj ^iJL^cuob jś*£j c ^yjl^dlj JyjiUJl Olk£ c Oljlkll Jo Jaij OP 

,ź^OUjLta Jaij (J 3bul OVb jl guyuvw4 <J jl^Uil 3ii> OuJaJl j^iL^-l JoJc^có 

j c jlj^^l obwjyi 4jjJ sjI j>- J L ^' Jo j 

^*jŁJlI 4^jly^rl oL»>il ^JflJiJ jj-s^Jl Ji^" ^btJ^I SyUiil JsjI yb| 

4^JlSsll oli*^btil $.Lj 4Jj>- j£. i óOl_& 4 JL?- y> o jjd~\ o Jjts yj j , yl?bll 

ak^i ^ uli jip óycJi jip Sjdiii (Topology) uJbwAi ^uii 

, 4^*»lj jjl 4 aU:C J^S' JSsj 

I ^--n ^JLp l^ll d^lp^-o^-l l_Aj\P y^O« d^bj-t/3 I ^ ^ 4P-^o«^- jy wL>-Ij CO; l-^ll jy .L?-j^ {^5^3 

^jp 4 jwbobi i,y^yyi yji^p ciy* ^< 3 ^j^Ji yji^p , ^yji ^ip i ^ ~ 9 jy (<■ oi* 1 9 , 3 ?, j^lsj ^ 4 j*^b j,| 

. Jlill J^^ ^ly^l 4 Pj-o^t yjl? ^j-p ^lyVI oJ-& jj J 2 JjJl yj ^ ,.. ,^l?l-OJl Jsjp 




Jj^ (j^ ^ 1 ^ btil L5 ^' óytljl yj 4 J 2 Jyb| ^!P ^Jjt - 9 I jjI^łJI - ^ 

^jip O-yH ^-*^>1 ■ ) jb^^l L5^"J L5^" w ^ ?r ^ b»>P i—45 

.() * j^o) (j uy t (a |»i*ii 


y^jaJl ; S^-Oi ) 4 ^Jp bt^ Js?JL ajI J “ Y 

, ( ^ yo) (j uy i. (^ y a ^ AB yjC 


4jUił jw JUaJ^I 2L^IP (> > JSo) 






















4Jl£il *1 l~*\* (\ Y J5k>) 


4P j^St j\ (jyt^ £_L/2-^ Jl>-IAj A>t^j L>*P (^5^J ■ ^ 

/^S\_C ) 4^-jJl ^JiS^LjA# ^4 oAAjc* 4iS\Aul *)k>- jU*J k? jl kt4 ł~j!» 1 Aslł 

4j^ ijl oLor .SAP jl 4 JLjł4 4^JlP-I^ fi .5 j2>r jll jk^l .^Ap AjA^- L^IA^ł1v»Aj 

. ( )Y Jiki) 3 kiT <- ( k <y*j\ ź*hj 3 


(Data Management) ouUi apijS $jbj A- a- ^ 

^_5tfc>- ^-w2J L«AlP <Lplp oIAL# (3 4-jd!ol«jJjtil 4klS^ 0ć)l ^y» 0jA-* 2Jl 4-jł'^jkrl oUjijtil ^JgJ oIpjJ! 

, oUkJl ojkj j p.- k :7 j ^jij£- 3 Apk*3 (DBMS) c.->UkJl ApI j& ojkj jj ^lAP^ik ^JtAąjtll ^4 j\k* (Av*A>łLc*JJ .sApj j\k” oUkJl 

oL»jJjtil ^ki 3 ^APłI^AI 4Jl^\il oUkJl jlj j oUkJl ^1 jJl ojkj j ^ -kj y.j£~ 4k»jtj 4^2i>&li oUkJl ApI y> ®j^i k*j 

4Ą^11 oULJl ca*>- L^Lk I.sL»jlpI j^5 \j oUkJl ApIijS ojkj ,*k-i ^1 p 31 j oL®jkt4 ^»lkj <aI ^L>jipI óli cikAl j c 4 AI 3*-k-l 

^»lkj ( j f i2li4 ^^Jl 4^c-l :,/g ii jkoJ^I jj-v^J -kjljk~l 3 ^Jjj? 4kl Ćkt J J d jkj oljkJl ApI ®J^i ,-»k» 3^^ <-)J^A>r- 3 

, Lg_*^ J^Uilij 3 !oL«jijtil 

oU^il pjii 3 U (DBMS) _U oL^J Sap iiU 

Sjj-v^ 3 A^ULJl ^jij^- AAj^t (J^kp p.**>.«, l 2'! Lg_U 
d^^?r^ll ^ 4 xjLAJ| J^A>eJóc*o^ (J^^A^-I 4P^-o^- 

^k>. ^ {%-$-“* ^ (Keys JjiA^ sap 3 

4 Jjł ^1 L*-4 olA- 1 ? SA-k 

4-J J J^4 l * 0 ^Ssj ^A^x^m«vsJ k -■ -■ -*-* * J1 ■* A IA^^ ! 4 jS, - k i I 

jl 4 AIykrl oVjkii -»ki 3 4^lA^sJ^l 4 Jj 

, olA^k^' kftj^P 



4 JłOUjkił Jaj J>b bw 4 Jłj ^kUl fijbł ( ^ r j£i) 



(Data Analysis and Querying) JA^ij jUjł^^i e- > 

3 £.AJ| jJjt4 ^jip (A(3 ^jijt4 ^Ikj ^j-?rJ ^ y^’ 

, ^j uc/4 4^ ^ .ła ^ i I 4^A># ^ ^ 1 k ^ i I 

B S^A^ Jpj\ Aj^ki dJUkC (^JJł .\ 

. U >T 

. ^Iwa)' ^1A^U4*AI 4^a^aAii 3 ^^' < 3 * U «V* 

B ^Jul/9 I ^ ^ L^_A 

? Jjlii t U i» 3 *>Ui jiijli ^ u .i 


0 ^v!)LmO L-*J I jL»«jŁi»*>*^l ( ^ i 























































? J<L**wJjjl ^A U a 0 

C jljJJl ^-\j>łx 1 ^j-wol C^3j (3 O^LJL?dilj oUjJjtll j^iijl) JljL>sjJ| ol j^Ij t oLJl^«| *)LS^ <LŚI y oUjJjtil ^ )g« ji^j j 

j (J L i^" 3e / 4 Aj| AjULj ^ja 5 y^^> ^ y *jlll ^»IJj>sJ^Ij A^ldJl ^1 p ^j-* fijldPl 3 *~ > ‘^‘ ^3-*-^ y^ aj^ Cs*~£' 

, joUil fijjk Lg3p ^1 Uli J g)al) L^J-ta Jju AOldJl ^Lp ^cjLuJI ys\ yd^\ ^Sj ^ j\jL*il y» AP J^oj* łJT. 

^jłIi^łII oV^t 3 d>ljlj3l j 3 1-4 ajL*!^^! oUjJjt^ 3 | 3 yP j3 4*śl j*jM oULJl (J 3 ^" 3 jjłjlII a- 31d>L«jJjtll ^,^>i ^-yzj j 

- 13 ^® ^jlll jll jl A~jLv 2 -?-^I £.1 ^*( aJ^u*VI jJ jj| ^S-®^ Ajl^f*^ Gj^IaLH 


What If? (Modeling)c What is at? , Where is it? , Where Specific patterns? , What has changed? . 


■ ! Ig^a j AJlydH Olajl*il ^ (J jjjl jL*jŁuo^ł j JwjbtJl Ołj^l *UA*)l 



Which parcel© are within 50 
feet of the road? 


Jj3^' y* f ° * ^**'3' L5^'J^' LS* U ( ^ O J53i) 


(Proximity Analysis) JgUalt - > 

~, ajł1x>sJj o*-L& 3 -l® 33 ? * ł ^^ cfj-ta 

B jj^kJł o * ajo ^js* 4*31 j)ł ^a u • 

. s-lił j*La» j^o ^ * * *Uj ^Ip 4x 31 j)ł JjUil iJP ^ • 

aJ^jj 2 LiloUjJjtil |»jaJ L?rjJ jJ^SCj ^»Jj>ł1 ^J Aji^f^l o 

i^OaJ Sjjtói |i uli jąj Ai%Ji &yti dJJ^j (Buffering) a^i 



■ 

Oyerlay Analysis -1 

(3ji ol^0jJs ^ 3 a^-op- 3i 4 —oliJ^ y* ^Jp 3^153” aJ-op- ó| 

c oll^j\P P Lgd# A^J^ 3^ jolJ j (jA2-*3^ Lg-^ąjt* 

Ajs3 ^ (y^ ^ ^ ^ ^ * * 3 i>J ^ A^cL^P 1 i A-j A^uL^P 1 ^ * ^P fi^l^P ^ -ła 11 ^ ® 

, fiwL^^r fiJj-d2J 33- >s -^^ d aIjI-J 

Ap!j 3! C A^3lL« C ł Aj^ lll ^P oULj JlP^I A^-O^ti^ fij-ft 

(jlfibll L«! 3 ^® ajljł^ oll?l yiSi I cJ-A^” ^ , t._ J\j^a .Jl oIjLj 

, , Ij3sJSi j , ApljJJ A^lii-I oll?lI Ij 4 _/ 



A^J! j^aJ! ji?Ld' JmmwjP 3 dii O La jlxl! ^,lgj ^ V 3^"*’) 


Visualization J ±*±^ -T 

Ł ^»cj L ł.rtJ -1 Lj ^1 aJ^ 2 j ^ ę ) w\^wc*\^ł 3I ■‘j^ al^ ^y,& 

A;3I y*-^?\ oU jJjtll 3^j 3 jJ - ^ ^ ^1 ■ 

^»ljśj 3 U<>J ^ A;3 ^AJl C--3 jJl 3 J ■ 

Ó| J^jI f*"^ - J ^ L5^" ęlj^plj 31 j*-^r\ oUjijtil 

jyP j ^Uj^I Ajj*^Li j y& j c jjjLaJ ólj -L^ J^jI jP 

, fi^Jjcdl 3JL-jJ^ > jP' olj-^3 A,^^jp y 















































(Network Analysis) - £ 

jJl L&j^p j,. *&. i' l3j-v 2Jl j £.1)j <L*iJl j jślj-^ j l 5^i^Jl olSC^ ( JlL« olS>LjiJl oęLaS^ o^LJL^Łiil ^jjJl ljj& ^_i^j 

^1 p oi jLJj Jl»j 5 ć-^t (Edges , Joints) y &jii -L^lsj j oIjL^Jj u® jwjj ^y> ^»ip J^śjtu oL^LjiJi j j , 4ii£>Łli 

olpjj-« j aLil j ^oLl! (3 (Jliil (J^ j-^ J^ULi J t^jł-^jii 0*^15^ j oLil jwlj^4 j ^jljJLil 

,o!jL~i! (jiwlJl J^j (Ji^ otjL«ll Jl*^łxJ j L^j^pj ■ ■ 

oy[d\ ^Jj-I^LlII iAjkX^- ^ ^->~ s y (_j^U t **j 1 o - ^ja " i' (Jj (_f> j^" fi^L&x<***l ^^Ssjr ^ 

j! ^g>Ły2.Ji t-3j-y^Jl oL«Jj>- <L«J <L«jjj>til ( j^5^L4'yi Jj_b^- j Ł4JjJ-ilj J)4^S^Ó ^ip J^- 1 -^ oliLw# JjJ^- j CfiLll 4^S^JÓ (Jljsplj 

, ( j^ 4 jjjjJl Lftj^pj,, £.1)j^SsJl jl aLil 


;4-iŻ)jX^J) CjLa ( >ten 4,4^1 Ati CjULułl 1- \ 

Jafl>i :‘Stjf 



L$Jp -‘, / ^ 'L~ ^ 4 J 1 -j 1 ! 1 ^ * i 1 ^ i 4 \ ^ * ^4 „J^j I 

Ł l 3 I.-ł ^-il ^^ 4 j^4 | 4^jL^\-i»l ^ 1 ! 1 * -. 1 S | ^ ‘ a 

, l^ 4 J 2 J4^L>- dJp oIp! y» ~^2j^ 

( jŻ2-*J jl wL^- fi 4 t ę« 4 ’l Li 4J2J ji^-1 ^ jJLy^ii fi^lili 

oLiJl 4 tJA ^L>- Li 4^S\-ju*(*)L j A-o4wLi 0 L 4 LP ^p 






























o Li o I j^»<J>l i j j * qJI cJ _j j^l L J & ap^ ^ ,L L l oJJL jx I 
Lii LoT , M L«ij L^JbJL p 4^3li jljfl^-t ajlp 0XAj Lf 3LuVI j 


^~xjJl ^LiLa ^a 4J2Jj>JJ *~ć>\st- ęt-ftlj C-3jJl jjjX (^JłiLJ 


Jjli 


Jp 5iLvLl Jl 4 J 2 JjjL-ł ^Jp 4iLvLl 4^*jl j_a j L$ ^LU 

j ^IJ>ł1v-VI j IjlOuJ j&^lS ^jJl ^^-jLL# ^jlj*j 


^j>- j 0**|^ JjU (j^La^ ^j-a <L3lj*Jrl oLjl*ll Jśj JU 

I I 4 J (j<»*La»a JT ^ £***c***^ jl , I ^Ji * ) 0 yp^p (j*yjLfi»a 

,^Jj>łL^J.I 4j>tLi^: (^jJl ^jjjJ.1 jl (jjalil ^jj JT Jp 

01 j j-v^Ljtil Juj^Uj j gjgj *V 3 jLcy^Jl ^Uil oli -LjI jiL| Lal dyjt^p oL>-L~x Jaju c-JLS”* 01 j jiSJ Jy^Laj j4 j^-J^I ^LilLl 0 I 3 JaJljjLli 
^j-LJLa oli 4 J 2 J y>- j jjjjl? ^p jotJ ^ ^Jp jp Jap- •Ajjt® L 4 ( j t ^?LL| ^*jJ l ^LJLa ^JLp 4 J 2 J^jL| 433 <_Jł 3^7j , oj^S' oL?-Lw*x (J^Ju c-JLS" 
, 4 J 2 JjiL| 3 <LL?jiall 43jJl ^jp jot) *y JULj ^J>z^p j\P ^jalL lJ_aj ^ * * ^Jp jp JjjjjU *)Uf 4j\3 ('••»•••: 0 r-j 

, I_AjLx 4^0*jP X" JJl J J^JjiU J?LLxj ^a 4 J 2 Jj^»JJ (_£jp-*yi 4^«Lil 4^/?LL|J 

^1 jj| -^P^j J ,-LjI C^LLj ( JjP jiS^^fl 43 jJti oli%d! 0 jj& jh' ęjjl ^ , Jajl jJ^OJ 43 j J*-L oLLwJl 3 J^>r Jj ji olp J j-OJ. 1 oLiJ^La ^ ,L» ^ 

JsjI j^- J 4;J>r jJ jjwLil Jajl jJ“l J AjjL^I 3 JwbLl J 2 JI J>- J 4;J>r jJ -LjI jjL| J 4 JI Jp J : ,L il Lgj^a 4_L! j*-^t\ oL jijtil ^ ,L>i 4^a Jjp_IuJ.I Jajl j^^JJ d JjJp 

” i Jajlj^^JJ 4^»Lii ^1 Jj^l ^jPJfJ LowJJ ^1 * * * j (^jlj^l oLa|jj>t^l Jajljj4-J 4j^Jl ^1 jj| 


: (Base Maps) ^uSn Jaii> - ^ 

Jaiłi^iJ •^'j <jlj\ j fL>-*yb 4 *jJ j)d\j 

.O^Lil 4ili" (3 oLłjJ^JI 4jlL^- ^1 jj| (3 ^Jl J ^0x^1 ^il JajljjL| j, ^-Jlj^l oL«IJj>t^xl 

: (Enyironmental Maps) ^-3' ^ - v 

4^Jl ^JLp L&joIj (Jljfij j Lg_pl jJL oLLL^il (^jl^LLa ^JLp ^^j-^ 5 j d j^ j-^~^ oL?rj3 j jLilj 4^JL 4^LL| oLLJl y^ 

. 4jjJbpJ,l L^pI jj L A-JCjJJl 3jljił J,l 4iUs^L Lg-LP 4 j4UI 2LłJ| ^LLpJI OJiiT j sja^l 

: (Information Maps) ouUij Ju^Sii Jł>i - r 

4jl-pjJlj 4jT^L-l lxxJ O^Ly^J^yiJ oljLL*Jlj 4,->r^2,il 4 jLp^]|J 4 JLII oLajJ“lJ ^tliilJ oji^I**»ilJ jljJ>rj-CjJl ^j^jL 43 *^Lp Li oLLj ^ip (_^ 

, ( JjJl JJ 4 a^LL| J 4-aLtll oLwwajilJ 


4jj^-| l \JL 



(3^3 j^Isj fijjLL (JjjL (jp L^ JgliJl P (J^Jl jj^ll 0JJ-7 (^J* ^J^rl jj-s^Jl 
wLp-^j J^jI \j& (^JLp 3J^- jL^-a jj c^Li ^UjjI jL^ 

4j jirl jj-^ 2Jl J^ji7j (^5-JjJ'j fiU^I j 0*>L>-I^J L^JLj 

^jljilj jUVIj jLilj cijJJl J^» ^JJl j ^ LJ^ 4^vbjV! (J-y^?UJl 
JuoP’ ^Jjirl jj-^ii óJjli ^_fełj , jjj-s^Jl JijL j ^a LJ^,, ^LI * * * c 













O jJs 3jJl 23lp j>~ yLjj 3 ęP yl ^uJłJj 231^3 0*^3 \£- 

oL<w»-v^3^ ( k _y 2ju . ^*L3ii y® 31 2 Jżl?-*}L^ ólS3c. y*j ,y3l ji.1 

CU-J>- Jfijly3 yl3V L^IJj>łL 3 3 ^Jul 3yM JJ-s^JJ 2^j3sl 

jJJ^ 2 l j y?jiil y-3 M ^1 2 jj^ <j-* 34U ę-Ua^-t ój~b>- £3yll y« 

^ uli ^uj 3 «3p y^ ^ ySiyii yp fijj-s^ 

0^ J J_£^- Jpl ySj d^L) J^ 2 "*3 3jLj d3 yjaP- Li 4^w_dil t “j 1 y3?ii ojjŁ , 0 jyyfijl 

IjyalS" 4^x Jjti ^jjJl JjtJlj i)\jyh^\ ^\Ju j\ Ly» 0 Jyś ^Jl3 J-P 

i j^i ‘/^ ^ 1 ^|^** ^*/2.-* j 1 


:łpiwsJi jUiSn jj^ :'Uiu 

d3.i 4 ^pLlv2J| J yX*J J ■ <-^*J yP ^ I y^® 4^-Lijl 4yl; ./s ii ^L^3*yi ^ yy£? LS"^ 3^*“ I^)l3djl L^P^^**3 d^LiLwJl j ^ -.^-a (_£ySI y^ 

JsjI y>- yLć)V L^*»L>3 Lft.iLi3^ ^y?^^! y3-■** ^i-^" 3^y»P \j 4-pl*-,/gJl ^L^*^ yyy^ 3 ^Lóipl y^J>y , 2_C.JjłJl JsjI yi-( <J3 j<~L^- 3^^ 3 ^ A * j' 3 P 0 <Jj3 

aJIJ*^ Ojy^Jl yy3j 3>r j.2 ^. oLowj^wy^J yL^- d3lS^ jlj 2 j y^L-1 jy^Jl 3 3^3-1 yft L3”" oJJbt/» oL>wu<>wv^3 2 j*- 3~I Ó 0j-J«Ly 

d^jyv3 <_ a - * i Ji'^'-^' y3jT d^jy3xll 4 ^I^x 3-^ d^L«yixll ^ jś.* yiy»3j , i^U-^ ^1 ^y^ 4^-131 y*i3l 


^Jp 1 y3t/« 3 ^ Ot <A5^yj ^yil -t*j yp 3 ^ ( 3 ^" ^3jpI lJ^" ^ 4jł1x?*3I ojI^3li*3j ^pLl^JI j^3l 

! I £ "****P -*^ 4^3o*P' J ^ ^ 1^^ ^ S i ^ * ^P 1 Ł J ł3c^’ 4^ulp ^ 1 « ^ 11 ^ ę. ^yA^N-^J 


:LW^I j SJjOJrl OUUl ‘Utj 

^j3J 4_aix? : 3.l 4 j*^3^- 3 ^-3J^>łLv«Ij 31 y3-^ oUjJjtil ^Ijśj ^j-3 ^yilj jJLjail 1 4^JJ ąS^Ap 3s ^yJl oL)L3lJ yjLa3lj 3j^-3rl 4Pyo^r j 

, LgJL^ C^L«yijt^ r"lxiLv»»lj 


AaŻljŁaJl CjLa^ la]) 4Ja3jj^l V- ^ 

4^L>- 4jl33 jij lyy»JL« 431 p*3^ oUj3til yjśj jJ Ł <-^3jijtil yjśJ y^ JjJjJLj ULjj LL?LjjI 4313^^"^ oL»j3til ^JśJ Jfi3y 

! oL33l oJjł y^»j i S3Iyt3-l oUL3l 33 ^“J ^3-Lj^ ^J3 a 3L3I ojJJLi! 4 j>a] ^jJl -Lj>-jJI 


(Remote Sensing) J^y jp ^-v-^ 

(luit jr Ay<yg3 j y -,/g )l d3& jyjuJD j ^ł*>ł3 43-oP- yL) 4_v^L>- 4^pL«/3 ^jLo^I J J*P 3Li3l ^J ^3 yP ‘^\ 9 AjJ yP OjULj ^3 a3-oP- 

25^y>-j cyJljjjJl yS33 3 ^® 3^33 oL(i ; 3 2 3l 3j ^3^^ < 0 ^ 3j j"^ oLLoP 3 2-3 j 3! oj_ft J ł L^y y?rjil 231 y33 

2 a,Ui^a y 2 j^U-I oljyt3l JjJ^- 3 j 3^ 3 2^^331 ^jlyil j^>- 3j oL«lJj>sj^l J^jI y>- ^Lxj| 3j ^~i 2jj3>3.l oL«33I 

y3tó! 3 333^3 '• 2 3s3i oli 3 233Llw3.I o!j331j jy3lj ®3*^- ?1 



GlObal Positioning Systems (GPS) ^jSli ^Ja-^ ^iijii ^ y- v- y 

(GPS) dj-gj>rl ^Iwb^-L) yjg^o ^P 2,U a i ol3lJj>-| JjJ.^- 23-oP- j 

LaJUp < 3 y?ryil 2 )g 2 ;U a 31 p 3 ^ oli oLjlJb^} L5 )ajJ ^yil a-pLl* 3 I jL 3 ^i y® ^Jjłj 2 L^ 3 l 


GPS jL$Jr t J53i (y * t J^3i) 








Uk*A\ oLS^j-«JJ jj^fl j 4jtjllil £.bjj OłjI jiiO CUj-L^- 3 cfJ-ta j c jL^Orl 

. (Tracking system) 



Cjl^ Jj.5 (3^^ (Y ^ ( J^-'-* 1 ) 

GIS j>-b oulji 


(Geodesy & Photogrammetry) ćj*\yrjsjftj ? m V- > 

3 dJJli ji j-*j j j-*0l A^L^ll jJl 3ij3 ^L^LS j»JLp 

CdOjl)^ C Jj Jj>- t 3 j-^) 3 ^“-)1 a 3 ll AP^o^- ^ip (_£ 3^" 3"^ (^L^^l Jfijl j>~ £.Lj 

, <LŚl'3^1 oL« jJjtll ^ ,^>’) 4-y2l3-| t "->1 Jfljt * 3 ^»wL>ł1c*J ^j| J , (^M.coLi4L« 

3^1 C^l ) ^jj-s^Jl JiO-S^J ^r**-*^ (J>l l£^I ^ jO*-ll y» ^j-iil ijOJi j-& 

^>>,/all jj-s^Jl 3* Aj^Jull J^J I3^“l (3 4 JO ji^ J-&J ( 6 3^ ĆT 4 3 


(Cartography) JaS \^jj ^ £- v- > 

(_£l ^Loj (3 I ^ 1 ° t-3jL*ill j oLi-s^ljll 3 * 4pj-o^t Juowdo ^jijJl 3 * ^jjjJl Ijj& 

^»l^o>-VI j <LijJl LąI Jla-SJ A^LJiO oli-v^l jll oJL& j c<L<LI£>ł 1 I J^jl 3 LI 3 * ^>LJL* 
4i^j a)j^w*» 3 ^ 0 -*-ll 103 J . *L 0 I 3*^1 oUjijtil pjśj ^JJ I 0 _ 4 J Ł ^1 ..... toLjli>^lj 


, 4313 O 0 oUjJjtil pjżj 3 LiL^oj 3 ^ 3 ^' OłjI 3 ^ 


Data Base Management Systems (DBMS) ouU< o*i3 Sjbj ^ o- v- > 



oU331 ^ 3 *j 4J2-03^ (J 1 ^^* 1 (v Y (J^^ 1 ) 


43 Lp o3 aL«^j Lii ^3^3^”^ oL«jlstll ^ 3 : ; oli ó^3^ Ol ll 

3-£” Lgjtj3j 3l L&jL^J^y Ajdl> 3 l oUjijtil ^JśJ ^jiJ ^Jl oLjLJ' fi^Lscu*»lj yij^~ (3 l-^" 

, ^Jj>sJu^oJJ 31 >3' OłjI3OI 


Computer Aided Drawings (CAP) Lg ^j^t ^ v v- > 

A^wt>ł Lt># I A^^Ol^ ^ ^ 1 ^ j l~ I ^ ■ ^> i ^ I a. 1 a ^ Ł ^ taA4-i I ^ 1 ^l*A^t^w^l I«Aj 

Sji^l 3 j-\^ djji oii C-Jis^ oij OłjI 301 ^Li!| 3^03 ^*i-^ ?; s-«> , vi i 0 jsi o*y 1 -^«l 

3j^*tOl oLi-o^' 3 ^OLp dęLaS^ c^ijjl 3 -^nJj 31 >31 oLlLJl -^1 3 J j 


4313^1 


, Oaji ^>oj ^-o«^ 3 ^ ^“iij 


;A,^1v^ll CjVlAAil ^ 4-^|jx^j| CjLa^I jlaII ( aiaj CjLal^Vu^l A- ^ 

jl 3 ]! 4 Ją ^ ; a djj^ć> 3 ^sjLuJI oJjł jl_ 3 ^| ^ Aiil^til oljLc*oil^Vl $-1 ^^LjLOl ^P '!3 <3 <3 3 ^ 13 ^"^ oL»>il 4_ajLłJl djJ-ail l)| 

! L^j 4« o*^L3l •AjAjJI 3 o^lil Ji 


:ol 5 LiJl J-L 4 J SgłlyJrl OUjUl 3 flJLAa->l iSlji 



















jc j-JLJl j>- l)V 1 j&l .>j , 4-Jlp fięLa^ó lj& cl)l ci'oL»jijtil ^IjiJ ^Jl ołjUś?jJl ^_ftl ( ^j-* olSC*Juil dd^" A-^*^ 

‘LJUjJt/# yL^j* jjS" ^J-^; olSs^dJl fij_& fi£.L<i5^j d^d Dli A^L^^I 4 -CcJlJ cid 2 -'' olSd'*’ ^4 SiijaJlj ol^JjL-lj £> Jdj 

, ol~4jiM d aJIJp ci J? j^>s_L» d^-Du jjJ j j 3 I ji^l 

-t*Jj 4^*3 j fijj-s^ (3 ^jp j^JtljlJ j\^*Jl 4^L»jti l_£-3 £^>r (J^ Ajtiljf (^wb» j ^id-** (_£' <LxljjJ 4 jłL>ł 1| d' olis-j^Jl dd^" d' 4 *^' dd*J 

fjij ^1 (Spatial Commands) a-Jiśd' y\j% ^\j ^'jV' ^ ji> ^ A^d^' dU; ^ j^Usli ^Up Tjut diii 

, ^^ g o 4 ci ^wL>sJ1«a^JJ l &d g JgLj ^ 4j^ 1 Jal 1 ci^dL*»dl ljLu^ 

: (Impedance) ^LsJi susur 

(Impedance) A*jLdij l« ^c aj a^?l>- 44 jUi 4 4 J jjj d^ d^"* 01 a a Ja* 4 c^V ci d 2 -'' a^^jc j a^^jc cd d^ 4 '-*-^' -lp 

C-3j ci jld li} Uj Jj^il C^d* J C J^d 2 ^ Jjd' Ail-^J c ( I ) J^d 2- ^ (J^l^-I c>® AP aL^ZŹ- jP fijLp 

ębj AijLJl Ju«l^*Jl ^-^4 J^j cl)jj ęlj^plj ^JalJl d^ (*J^J * * * Jjjd 2 -^! ci c5 j-s^jłII APj^*Jl j c JJj d 2 -^^-) Jjd*^ ^Ij^l J C A^JP oJj^l 

< 3 !jjt^-l oL«d^l ^U 2 -) a^Jj>s_Lc*o L« jj &j ^Jj d 2 ^ A-jLgjJl 4jtjL»i,l jljj^l oi jss ^j-o^»sjo (*j^ d ci^d 2 ^ d c!i^^ ot-jLy^-^l j oULoJl <d^ 

^jldJl Ajtjljf yju d^ ^jldJl dd^ cjlidc. ^.IS^jJl ^4 ^jloL«^U 2 -) J>^*JJ .AS>d^l dd 5 ^ AjLLc^łII 4jIjL^>- 

oJj& ^jp j^ocdJ (Cost) AjjiSvj Jśjll (d^J aSJ , cid 2 -^ A^Ś^Jij jll ci AjtjLoAl p3j Sjljaplj d^ - ^ (*J^ ^ I -' 4 aJI^>- ci jy*^ 

\ L« dd-^" d ^il oLa-d 2 -^ 4Ji^»l j.SjtjLoAl 

jL^o J^ait iUŁJ - > 

Li dd^ ^c-Laj j I ^"^d^At ci^ld-uJwJl dd^~ ^^i 2 -* cld^ ^js>I 

c^i-ll d L/d^-AJ (jyt d J d^ 23 ' Ad-o^" 

^4 4 J 4j^d^l $-l^r*yi oUjljf ^woJ^sJO (*J^ ( Ajji^J ) 4jtjljf A^wJ d^l 

, A^iloL«jAjtil j*Jśj ci cl)Lj^L» I aJ jl^*dl Iijs>j sid^l 

(Allocation) - r 

j! di*-'® A^ g * A^di^l ęlj^rl Jj-^“ J-* ol^ddi (j.' 3 --.' 9 ' 3 * -ilj ^ J y3 all J 

ęlj^rl J,! A^ddl (Jg-*-^- cA^ljjJl d 1 ^ AjajfiJcil J^Lfijdl ( j^4 4 Pj-o^t 

, d^di 0Ai 4^jj>- fijji-^ ij-Lp 1^-^ c ^'^j fi^-^- A)!^ g » i-d 4 ^ d^ 
oL«d*il ^UśJ d*-^ a d^c® ci (j*'jlail oL«Jj>- ^1 j-5 Jj 1 ^" ‘-^' Sdo-d 
4 J ^^dl c^^^ ij^ ^-^-C^i.1 jd^a^*yij jl j*-^r I 

c c Lv ,11 ^ Lax^ 4^S^ ^LJl d^d^ L^c-^e^il 

SjLj^pIj ^»Jj>sJC^il ę j-d A-^jjJ .4 <L4_L>- o d^ d^ b * ’-^^ 2 -^ cJj^ jW^"^ Ld^ 1 JljfiJl ^^--".1 Aid^4 ^y/23 1 ^jP jd^il^^yij ^*j-d ^ 

<Lxjjl.l ^y» l$.Jj ^jlj-viJl dlj-^ (*J^J aJ*)L>- ^jLiJl Sjtjljf d-Li^ j-* ^jLiJl dd 9 ci'p*-^"' ^1-®d^l (*'^ 2 -' ^*j-d *ij-)cp cSil^il 

d^l-dl I ^ -■ A^4 w^^^“ A A d ' ^ ' / fr. ^ } Li L? ^ Ą & J 1 I a)^2J ^Ip A - 1 I ^ ' I A^ŁłC^-i I jl-d^^ ^ ^ I fi^w),^^" ^ s w l! I d^d^Jl ^>- J 

,^40dl ^Jd aJ| —^P Dl A I (J^jl-^l d 2 ^ Jii*^ d (J^j' 1 ^® ęld jld il-^-l aJL*-^ d^*^ .ol^jd-l ^y> Aj* J^d' 

(Tracing) ^1 -r 

ęlj^rl 43 ^*-4 ^1 d' OL^L^ A^d*^ dd^" A^*(Ij3 Jjp 4j j-^-\ ^l_d' ^j - 4 

dl ^ 0 ddd! JjJ^- ^dd Sl^i .S:-bi A^ha') Jjp l_^ 2 jt*j aJL^iII A^d^l 













jLp Aj J A>- AJP jl AJLjl* aJ^jŁ) AJP fi Lii jwl j^« ^-bL| j ó J A>- AJP 

A>-l Ji! Jj Ajto^rtlil fi Lii 43 jju* J ^4 j-$-^4l oV j-£- A>-l j 

,^| * * * * 4 4 A Ajp jU^I 


: oujSn Sjbi :ul 

j , ( ,,, ob-lbl— <bL*Jl oLI J) L^\[I- jVI jbuAl - j^^Ip^I ~ (J jVjl“ oLLbJI ) Jl* aA^J ólA>-l ^jp ojLp objVI ó j^Śj b o^Ip 

Ajjibil ójlj^ŚJl L J>^ olj^l LALj* ^Jl aA^^*- 4-1 Cjbjbil ^ Li 4^ęo®l ^JżAJ ,4jjlS\Jl fijLV bl_A I y*\ jy*j oUjLtilj LłjI jjLl i]*}b«l jli La 
, Ljl j olbLu-Ll j ^1 jjVI 4jL»^L laJgiLl fijj& j—L "j J^jJl L L p- ^jJ ^jj oLJjVI Jja^- j boLbl ^ 3 ji LłjIj>- j 4 jL?łI^VI ap j 

L 7 ^J| J^jJl L L-P ^j J^j P JpLo Lf Ł<bjVI £-5 j^® ^jP Aj jJ-I ob jLlAJ J.I j j^*Jl <J j-*2 Jl j! Jlll (^APcb 4^1 jbrl ob jLtil ^ 4 < ^iJj J 

,^jlj4Jl :> j^j>r Jjjbjj Jj^A ^Jp ApLA JblLj 4^jVI £* J^LcdJ J-oJtil Jj j-ai J ~-y jl 

kjikJi aJaji ola-m Ji# J utjj-i ouJbii ^ i :b)L 

fijj& 4^?LL| aAI ^prjjTjJl oLLJl j boi j 4~I jjl ^jP oLb ji Jj Ć-^- .AjjljaJl A^LJl olib-^V-j fij-brl ol J^VI Jj>-I aJI ob jbil ^ ,L> ł jUxj 

(jl^« (_^l i_3b^b fiJj>- j c_J yl JjJ^- (JV-P AjjUsJl A^LJl objji-l ^Ijij 4 jL*łI^I 4P ^1P LąI JpL*J j , aJ J AP j-^ l^ *p jp J ó^l JJ^"I 

LJwPt oLLJl ApI^ 5 j Ajj^til objb-LJ 4 jłL^- o^^bs-^ aJI^*| Jl AiLjVL i aL| (Jj-s^ jiJ aJLjJI J^j^Jl j^ 2 j\j ó^LLl ^jp ^-4^^ (_jL^ jVI 
, $.LjJl jl jil jLiLl i^jj^-l ^L*^^ L^L^łLI ^1p JpL*o Lf ^b-aJl fijLiLl Jlą3 $.Lj jl JjJ ^jAp jLiLl ^wL«j apA i C^^- 

^1 j^Jl JaJa^dl :Lulj 

JlL«VI (J^-b^ j aJL>- y> Jl Ijjj-* ^-4b“ j *-->^44^ Ab~ y* y* Lb^il jIapI AilS^ j aJI objbil ^ 4i 

ęLI (J^b. b5^ AjśL^til I_Aj^L2 ^« objJbil aJI objJbil ^Jaj oLŁjJłJ (JV->- ^^i^3 cAjtjLil j Ab-Ll aJL>- y> Jl VJ-v^ J 

LJ^ c 4-^ obAjLl £j.jy fijl pV C A^aj^J 1 ! j 4^4 jA^bl ji?Lil AjAj*sL AA^j^P A a 4 ' A (*£\ (j ( ,,,, cbL^I J cb?*s_sJ? J cboJjtj) AjśL^til obAjL| 

jlj-oLl CjLaLtI AjA^- j ApL*o LJ^cAA jjbJl oL)jAbJj CjLSŚJlII AjAj>łL Ajłbi ^a!J l jJL ^jJil ]gj2J*Łx]l Ajjib j 

£.L j ^Lo j c aLL^łII jobil (Jp IpLj jl j-ojJI ^oJ^sLl j-v^L<J ^51 J A^l jbpl (j Apbo j jl j^jJI ^<»jJ| j j Jalil AjuL« Jj ji? ^jP ob-<»»^rŁLJ 

, ( J-Jic*Ll jlj-oJtil j-oLl oLaLtI AjAj*sL jbi j bjLJl aA^ j-o**il ^JLb! 


AAwjl 4 jI^ Ibwflb- 


c . Lpbllj AAb^^^J JJ b^Js-A^ I g'-'* : L; b^b- ®AjAp cjLaLtI j oLjl AjAjJI L*»Ij^j aJ^ obJjtil JiJ ^jJJ 

AjjiAi- ^sjjl jj" j -LjI jiL|j jj^aJl APj-o^t Ajjib JjJ 2 ( jp fijjlbl jLLil (Jp AjśL^til oIjoLll ^jAajj AL 2'4 j Aj^lbl oljblll ^*j-4J 

, ó^b-l aa j { Jb\ jbJl JbL j jLj AjtjLob, 







^Lp 3^ <doUO j^Jtijl j ^s\ jdJl 3^^ j3^ Sjtjlil (JLl« (y o 3^-*^) 


3 <LoU^*3^M OOUołjOJl iLwo^Lwo 

dliij bo<L*aL>- joLj^ 3 -^ bU ‘Uj*'® ^g,U:l <LpUjŁ?r*yij AoUais^l ( j f ajL*aiM 33 ^"j *U 0 j^ 3 'j*3l oUjJjtil ^3 ^j&U*J 

, jjj 3 ?il 0 UU 7 I AilS^ 3 *U»U# olj !3 ildl 3 ^olj^ji .1 




jUL>- — (JJ— oU# ) AJL 


^^juJajl ijłjilj OUI*Ux^vol JaJł3" IUjLo 

Aa3jlI il ^jlji.1 ^-o^T J^^L/# ^-d Jj J^jl J>- C^~£" ^3. J 1*31 oUjijtil ^ ,^> • j Ailj-bM oLlalll ^Iw\j>sJLv»Aj 

^IwL^łI^^I -lajl^-i ^l3-l ^-*2 3 3^^ -^1j3l dli-li”” 



(DEM) 3' ^u-o*^ ^i3 Jil» (y *i 3^3’) 

, 4JLjc« 4jłJgjd, 


^1 ł*> J^Jó ^Lsuo! SLoD 

l j^j S )l^ ^ją^» 3 ^dui ULo Ij j-s^2j 4^1 3-3 oUjijtil 3 ^*! Ol ól^ó*. 4-3^1 
dlib5”*j Aija^jLl 4jj Jajl j£~\ 3Uo| Jj3 3 P diii J A-cL^* i^UAA) (_^ JJl 
3 ^ o^ Ł or- Or 4 J^" ^ ł) ^^->1 f* 3 i' oIpUJj^I Jalij 

3 P l^_pUjjI ^y> jyj ^ 3 -® ^ ui 3 ^^' ( 3 ^ 3 ^ ^i' 

£.U ^jdj^l ^jg-wo 3 ^^’ ^ blld oUjijtil ^ )g« U?r 33 ^-J 3 ‘^ j?:5 -^'^J 

oJjli ji J^J (DEM) (^_5^ 3 ^ ajj^I j ^-4 Uu j-*j 0ULJ1 

3 ^-^ d-^p- aUI> irl oU 3*11 p.jaJ oU^ 2 -^ ^ * 3 ^^ c 

3 ^ 3 ^ ^u3ij 3 j-^*Ji oi 'j£- 3U3.I jjwU- 3 o^j^- a.3^® 3 3 ^ 3 ^ 

, * * * AjłjaJLa (_£*y 



Knowledg^ 

or 

CanaetjUtnć&a 


Actpis (Peapla] 


Decieior 

Enyironmenl 


□eciaiDti 

Model ł 


Declslon 

Doniain 


OUUl <u^-bjl juU IU^jU* 

lj-?-lj 01 a 3 I> 3 ' oU3*11 3^ 3 3 i' oUU^ ^3^ ( ^U- 3 iS^I 

ojU 3*11 3^ dii^* d-^>- 4 jłLi>ł1I U^^jI ^ d^jl^i aO-o^P" Or^^d- Uwljl^*—^1 


3 <^U3*11 ^Ja t Ajs®Uo« ^>-p yi 3 ^^ (y V JSLs) 




























Ijf <Lil^iOrl £J>1J-^l ^ C&-*l £-* oULaJI olp j-o^t Jajj OjJJlIl AaŚI^ iOrl 

oULj oJpLS £.Lj -L*j ajłIi^łII ^»Lc*^V1 Cm (JO^j^I *j*3 j oULJl 3 aS^jLJuII 

ó^ oULJl Ol ó-p- 3 -^ o^Lii^^l ^C^j3j\ wL?-^ ^SŚ_c oJj>- 

Cm (Jl-vfij*yi ^1 p sj-OLll c-olj L»3*j ccjIj^» oJp L^IJj>sJ^1 j ^ ^ o-b>-l j 

Jjji J^tOl)J Ajprllj^l ^4 Ijf cA^Osl ^jlJ^4 /^4 Aj?rl3-1 Jjlj jJ5s L« JiS"" ^JlS -liii 

aO^JI dęli^ŚJl c-olj 


2L*>Lil oljl^)l iuAl W j-ilP 

dl.il l^ -AIj j\JtLi I ilj^M U oł . " ■.-aJI^a^-I CaL*^ ijtll pjijj t 1»IĆ ^J -ijs' CaIjI^aJ i ^aj j32j*yi oulji 00 jjjlil (JjJLll A^*s_s^ 

, jljjOl J>tX4 ^»L0 AJLJb j aJUIS"j a^ła/?! j oL« jJUll ^3?j 3 0f JuOj>* 01j 

o*Ji : ^b^li Uji^ jol^ \b (best site selection) ^uSfi j ' jW^ ^-a. uj v'>^' ^ us" 

oL«jjjtil ^»lji-j ę jJLs c^M, 111 ^*0^j-^ 3I2LA4 J_*0lj c 33I j^*l aJ 0 >- Jjj ^Cm*^ j*^ Cj* V jill j*^3 a^C^S. jJl jJ^Jl Cj^ 

jOaP-^I Aj j>- j \^JłJl wL>ła 1 d^LOld*-L& 3-A^" 3^^ < «^> J 1-^“OaO.I ^j^4 Apj^a.^- jOl>-lj dAljLjOl ApI ji L5^" ^b0 ^-Aa^* 1 ^ 1 l0_& $.l^?rO 


JaJlj^-1 s-Lj Ij^p 

A^j Jb 3 I 3 ^ ^Jj-^ 1 Jjo a 31 oL«jjjtil ^» 1 Jj>łXaaiO J 2 II^ 0 l $- 0 ą 01 3b~^>- a31 J*^r\ oL«jjjtil 2 C 3 Aa^ 0 >- Aj 1^4 Li 031 jiOl j| 

jL^^l jj-v^ ^!Jj>łXa>i!j L^ijJL^- ^-aJ ^ ojijO .1 a3jjJ1 031 ^> 0 J jJl ^j^>t 0 l ^ oULOl ApI ji $- 0 -o aO_ojJ 1 ajjt> 1J3 Cl^>- aOI y>r jjjIS^ jl ajjJj 


^Cb-i[ jj g,011 1 jj&L?t J3lj^Ol ( /^4 ^jL^jlII ^łXa11 0 j^j JjwUpj aOI^* 0rl L^-st^ljjr. oLsLOl Jsjj AaL»p 1j3 ^ L&^j^-j aJL?- 3 AapU^JI 

^j ^ 0 a y *j ^1 *-^j>sjIaai1j a^jj ^ ^0-1 a,Lsj^>- ^Ip ap-jj^4 *^L^4 j\J*yi 3-^0^ jL^_L?j ■ ^.^*1 ^łav?jO a,Lsjj^~1 ^1p d^*-L^- j^j 6 jLi>ł 11 d^04jAxll 


,^JL^ j 




